• Abstract: A new species of epilithic diatom is described from samples collected near Elephant
Most of the taxa are benthic, and may comprise an important fraction of the algal biomass in bottom communities (Round et al., 1990 , Rendall & Wilkinson 1983 , Ferreira & Seeliger, 1985 . The genus is characterized by the presence of typical loculate structure with small pores, opening to the interior by means of rotae. The valvar face is bordered by a corona. The prominent mantle has a marginal ring of rimoportulae at the edge, and the bands of the cingulum are ligulate and perforated by pores (Crawford, 1975, Round et al, op.cit.) . Cells are also joined in chains by means of mucilage or siliceous structures located near the center of the valve (Crawford, 1979) . Morphological studies of different taxa under the electron microscope elucidated many taxonomic problems concerning the genus Melosira; for instance, the description of a special loculate valve structure, the position of the rimoportulae and the characteristics of the cingulum (Crawford, 1971 (Crawford, , 1974 (Crawford, , 1975 (Crawford, , 1977 (Crawford, , 1978 (Crawford, , 1979 . These findings led to the proposal of new genera for those taxa that did not fit the circumscription of Melosira C. A. Agardh (Simonsen, 1979 , Round et al., 1990 . Classical and recent contributions to the taxonomy of Melosira species from polar regions (Cleve, 1883 , Mangin, 1915 , Heiden & Kolbe, 1928 , Hustedt, 1958 , Karsten, 1906 , Manguin, 1960 , Van Heurck, 1909 provided important data related to the description of new species and their distribution, but only using light microscope techniques. Of these, only the arctic marine species, M. arctica (Ehrenberg) Dickie, has been investigated using electron microscopy (Heimdal, 1973 , Syvertsen & Hasle, 1988 .
In this work we describe a new species of Melosira found in epilithic samples collected near Elephant Island, Antarctic Peninsula during the XIII Brazilian Expedition to Antarctica in 1994. In addition, we compare this new species with the related taxa, M. aretica, M. moniliformis and M. nummuloides.
Material and methods
Samples were collected near Elephant Island (61°14'S, 55°08'W), Antarctic Peninsula, in late November 1994, during the XIII Brazilian Antarctic Program (PROANTAR XIII). Material was removed from intertidal rocks using a spatula. Water temperature varied from 0.4°C to 2.0°C, and salinity from 33.5 to 34.2. One aliquot was preserved in formaldehyde (2%) for microscopic analysis and preparation of slides. Another aliquot was prepared for in vivo observations of the cells of Melosira and the associated community by carefully placing some colonies into Utermõhl chambers designed for the inverted microscope.
In order to compare the new species with related taxa, we analyzed material containing M. moniliformis from Paranaguá Bay, Southern Brazil (25°27'S, 48°20'W), sampled in November 1995, when the water temperature varied between 20°C and 28°C, and salinity from 19 to 28. Material containing M arctica. was sampled on the undersurface of 2.5 m thick ice in the Barents Sea (82°15'N, 25°51'E, PROMARE, 2-Aug. -1984) . Also, photomicrographs of M. arctica type material (Melville Bay, Canadian Arctic, Dickie's sample) were kindly made available by Drs G. R. Hasle and E. E. Syvertsen (University of Oslo, Norway).
Samples were processed for microscopy according to Hasle & Fryxell (1970) . Permanent slides for examination by light microscopy (LM, Olympus mod. BX40) were prepared using Naphrax as the mounting medium. For observation with the scanning electron microscope (SEM), cleaned samples were placed directly onto aluminum stubs, air dried, and covered with 16-20 nm gold. In order to preserve fragile structures (mucilage stalks and cingulum) and to study entire frustules, some material was critical-point dried using CO 2 , after dehydration in ethanol. A Phillips XL30 electron microscope was used under 10-30kV acceleration voltage. Terminology for description of valve structure follows Ross et al. (1979) and Round et al. (1990) . discoid, parietal and numerous. Mucilage stalks are secreted from the valve face, are in variable length (the longest serving to adhere colonies to the substratum) and show longitudinal striations on their surface (Fig. 2) . Frustules are united into doublets or triplets with a common cingulum, creating a triangular pseudosulcus with concave sides (Fig. 2) . The valve is circular, slightly convex (domed) to deeply hemispherical with a flat valvar face (Figs 4, 10) . Valvar diameter is 20-62 um (mostly more than 40 um), pervalvar axis is 34-76 u,m. The valve face has the circular openings of rimoportulae scattered over its surface, appearing as refringent points on the mantle (Figs 6-8) . A poorly developed corona composed of numerous refringent granules borders the valve face (Fig. 7) , and there is no carina. The valvar faces of lightly silicified valves are smaller than those of heavily silicified ones. Figure 9 shows an uncompletely formed valve, where a ring of silica (annulus) is visible around the central area. The valvar surface is loculate, each loculus being polygonal in shape. The margin of the mantle is well marked in larger cells, but discernible with difficulty in smaller ones. Bands of cingulum are open (Fig. 5) , bearing transverse rows of pores bordered by a narrow silica strip on each side. Auxospores are terminal, ellipsoid to spherical (Fig. 3) .
Results

Melosira brandinii
Description SEM:
The frustules (Figs 13-14) are joined in filamentous chains through mucilage stalks situated at the centre of the valve face (Figs 13-15) .
Here, mucilage appears as a ring that may extend to the valve mantle. The valvar surface is weakly convex to hemispherical, separated into valve face and mantle. The valve face contains apertures of rimoportulae (Figs 16-17 ) and a loculate valvar wall, which are less conspicuous on the valve face than the mantle. Each loculus is pentagonal in shape (at times quadrangular) with 6-12 small pores on the external surface, bordered by silica ridges (Fig. 19) . The loculus opens internally via 2 or more rotae (Figs 17-18 ). Each rota is divided by a silica bar with or without a circular thickening at the center. The radial arrangement of the rotae is more evident towards the margin (Figs 17-18) . At the center, rotae are scarce (Fig. 17) . A discrete corona of broad granules appears around the valvar face (Fig. 16) . The mantle bears loculi, rimoportulae and coarse granules scattered over its surface (Figs 15, (19) (20) and a ring of rimoportulae at the mantle edge, 10-12 in 10 um (Figs 19-20) . The rimoportula consists of an external circular aperture encircled by a delicate rim , and an internal elongated and sessile fissure . No defined pattern of the fissures was observed. The rimoportulae are more numerous at the center (Fig. 16 ) than in the rest of the valve.
There are 2-8 open cingular bands in complete frustules and all but the valvocopula are ligulate (Figs 13-14, 21 ). Each band is perforated by transverse rows of circular to elongated pores (6-8 per row) , with a solid longitudinal silica strip around its entire margin (Fig. 20) . Some pores were recorded outside of the strip. The ligulae are triangular. Figure 22 shows an internal view of a valvocopula, in which a rectangular thickening emerges, connecting the cingulum to the flange of the valvar margin.
Preauxospore cell. The preauxospore cell (pervalvar axis 20.0-21.5 um, diameter 8.5-9.0 um, rarely 12um) shows a strongly convex valvar surface (Figs  10-12 ). It bears loluli in radial rows and a smaller number of rimoportulae than larger cells. A marginal ring of rimoportulae occurs at the mantle edge (Fig.  23) . The cingulum is more sharply modified, when compared to larger cells. The pores of the first and second bands are frequently arranged in irregular rows, and their number is smaller than in larger valves. In the third and fourth bands (Fig. 23) , the pores are elongated and reach to the band edge, where they appear eroded. These bands also seem to be fused one to another, masking the limits between epicingulum and hipocingulum. Many preauxospores examined in our material exhibited the cingulum characteristics described above.
Discussion
On superficial observation, the valves of M brandinii are easily confused with M. moniliformis. However, closer examination reveals important differences. Loculi of M. brandinii are pentagonal and have fewer pores, whilst M. moniliformis bears hexagonal loculi and numerous pores perforating the siliceous wall (Fig. 25 and Crawford, 1977) . Moreover, in the latter species the rotae bars tend to be arranged along the valvar radii (Crawford, 1977) . On the other hand, the orientation of the rotae of M. brandinii is irregular. In both the species rotae are arranged in radial rows over the mantle surface.
Although the rimoportulae are arranged on a similar pattern over the surface in the two species, the labiate slit internally and the circular thickening around the external opening of the rimoportulae of M. moniliformis (Fig. 36 and Crawford, 1977) are absent in M. brandinii, in which the rimoportulae are sessile and lack a circular thickening. Crawford (1977) also observed that the labiate structures of rimoportulae in M. moniliformis tend to be oriented along the mantle radius; such a pattern is absent in M. brandinii. The marginal ring of rimoportulae at the mantle edge is another diagnostic feature. M. brandinii has 10-12 rimoportulae in 10 um, but there are only 4-6 rimoportulae in M. moniliformis (present work; Fernandes et al., 1999) .
Three other types of ornamentation are present on the valvar surface of M moniliformis: spines, broad granules with rounded apices, and small granules (Figs 24-26 ). Spines and broad granules are robust in this species, and their bases are formed by thickenings arising from the silica ridges of loculi (Fig. 25) . Moreover, the small granules are hemispherical and scattered on the valve surface. On the other hand, in M. brandinii spines and small granules are lacking, only broad granules occur with rounded apices, but without thickened bases. All these features give a more delicate aspect to the valve of M. brandinii.
The corona is another distinctive feature differentiating the new species from other related taxa. The structure is only weakly developed in M. brandinii, that is, it is composed of granules more or less grouped around the valve face, but not forming an elaborate structure as the robust spines or a continuous silica membrane observed in M. moniliformis and M. arctica (Crawford, 1977 , Syvertsen & Hasle, 1988 , Fernandes et ai, 1999 .
The cingulum of M. brandinii also shows specific characters. Pores are arranged in transverse rows and encircled by peripheral hyaline strips on both edges of the bands. Moreover, some pores were recorded on the external side of the strips. In M. moniliformis, the hyaline strip is restricted to the distal edge of the band (Figs 24, 26) , and there are no external pores (Crawford, 1977) .
Other marine species studied under the SEM are M. arctica and M. nummuloides (Heimdal, 1973 , Crawford, 1975 , Syvertsen & Hasle, 1988 . In both species, the loculi are predominantly quadrangular and of equal size (Fig. 31) . The rotae are irregularly arranged in M. nummuloides, but are in radial rows in M. arctica (Fig. 30) , as occurs in M. brandinii. Fewer rimoportulae appear on the valve face and the mantle of M. nummuloides and M. arctica (Figs 27-28, Heimdal, 1973 , Crawford, 1974 compared to M. brandinii. The internal opening of the rimoportula of M. arctica is a fissure projected from the surface and with a thickened rim (Figs 29-30 ), while it is simple in M. brandinii. In addition, M. nummuloides and M. arctica possess carina, which are absent in M. brandinii. All these characteristics clearly distinguish the two species from M. brandinii. Conversely, the identity of M. arctica seems to be more problematic. Syvertsen & Hasle (1988) found three morphotypes when studying samples from the Canadian Arctic (Melville Bay, analyzing the type material of Dickie), Oslofjord and Baltic Sea. The main differences between the morphotypes were in the valvar diameter and shape, the presence/absence of corona, and the number of rimoportulae on the valvar surface and near the mantle edge. The authors proposed that the specimens found could be included in the circumscription of M. arctica, but with enough unique characteristics to designate them at a varietal level. In our work, we provide photomicrographs of the type material from Melville Bay (34) (35) , and of material sampled in the Barents Sea (Figs 32-33) kindly made available by Drs G. R. Hasle and E. E. Syvertsen. Both of these correspond to the 'Arctic' morphotype described in Syvertsen & Hasle (1988) , due to the presence of a similar number of rimoportulae (32-40) on the valvar face and at the mantle edge, i. e., the marginal ring (6-7 in 10 urn). Additionally, the distance from edge of the marginal rimoportulae (<0.7 um) is the same for both. Nevertheless, despite the morphological variation observed for M. arctica, all morphotypes are entirely distinctive from M. brandinii.
Other three species of Meios ira also found in Antarctica by early authors deserved further consideration. Melosira octagona A. Schmidt is smaller than M. brandinii and its silica walls are very thicker with straight sides (Schmidt, 1874 -1959 . In Melosira dubia Kützing the valve face and mantle have an almost hyaline appearance, and there is no separation between the valve face and the mantle, that is, the valve lacks corona (Van Heurck, 1880 -1885 Schmidt, 1874 Schmidt, -1959 Peragallo & Peragallo, 1897 -1908 Hustedt, 1927 Hustedt, -1966 Frenguelli, 1935) . In M. brandinii these regions are well distinguishable one from the another. Lastly, M. charcotii M. Peragallo is a small diatom (less than 18 um diameter) found by Peragallo (1921) in subantarctic islands. This species has a very delicate structure on the valvar surface, not visible under conventional light microscopy (Peragallo, 1921; Frenguelli & Orlando, 1958) .
The diatom community associated with the colonies of M. brandinii is being investigated elsewhere, so only a brief comment is furnished below. The in vivo observations revealed that the cells are a substratum for the attachment of a diverse microbial assemblage. Species of the genera Licmophora, Navicula, Parlibellus and Synedropsis were recorded in high numbers, either at the base of the chains or epiphytic on frustules. Some filamentous phaeophyceans and chlorophyceans were also found. Many ciliates and flagellates were observed, some of them feeding on small Navicula glaciei Van Heurck and other naviculoid diatoms.
